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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet; two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity Is formed by Inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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154) ItPOMUTMlAfl TPVBA ' 
(57) Abstract 

McnonKMaaiwc: b Tpyt5ocrpoeHHM. CymKOCTb H3o6pereHH5i: npoo>iuib wjiiqtiuch b Bane acMwerpinmoft 
KOu6smanKn 10 Tpec KaiuieBM^Kux nonocTeft. o6pa3oeaHHWx H3 xpy6HOft aaroroBiui, abc k3 kotopwx 
conpHxac&JOTCH uexjjy co6oft KapyacHbnjH noeepxHorrmm ymRpeaHfaoc ^acTeft c <J»pMHpoBaHHeM MeJKjry 
hhmh TpeTbCM nan Oct* , npa 9TOM BHyTpeHHMc noBepxHocTH A B Y X KanneB^mtt*x nonocre* odpaoosaHbi 
BHyTpemieA noBepxHOcruo TpytfHofl aaroTOBKM, wx HapyjKHne noBepxHocru oOpaooBaHbi Hapyzraoft 
noecpxHocTfaio TpytSsofl sartrroBxti. a miyrpemvw noeepXHOCTb cpeRHeft nojiocrw o6pa3oeaHa Hapymoft 
noeepxHOCTUo -rpy6«oft 3aro*roeHn. napymnan nooepxnocTb yroft nonocTH o6pa3oeana ecryTpeHHeft 
noBcpxHocrwo Tpy6H0d aaroTOBKH. 1 nn. 
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Description (OnHcanae ■3o6pctcbka|: 



M3o6pcraofc othochtch k o6pa6orxe Mcrajuioa A aancHMCM « momct 6hm, McnomooBaHO npn 
jororoanefnot Tpy6 c (pacoHMbiw npofrwicM, np«ueiwcMUx b Kaxiecree aaroroaox nnacrwpcfl. 
Hcnani>3ycMbix p/in BoccraHoa/icKHH rcpucrtniHocxH oopjunAJt. hc^iux sc raaosux cxBaxxtn. 

HoBOCTHa MKoro/iy^coan npo^anbuo-rxx^pMpoeaitHaH Tpytia, npmurroH 3a npoTomn. BbOianHCHHaH H3 
Kpyr/ioft Tpy6Hoft DanorooKM ny*rew A e+opMHpooa>mH (paemwerawj ec noncpcwHoro ccmchhh. PeryJDipyH 
BemnotHy BflaararoaHUH po/nwoB b oaroroBKy m mx ko/tmmcctoo, mojkho Ha o^woft onpasxe icMwaBjiHBaTb 
TpyCw c paarawHba< npajnuicvc. vro oco6chho Baxno nnn Tpytf. ncnojib3yeMWX o KanecTBe nnacrwpeft a™« 
pcuoHTa o6caAHbix Tpy6. 

HcwocraTTWM xaKoft Tpy6fai kbtihctc*! 6cuibaia« cxcnejib fi,c$opuau>m b uecrax H3nf6a, vro yweHwnaex 

BO3MOKH0CTb pactUHpCKMH DJiacTbfDH B KQJIOHHC H yDC/W^MDaCT CTpaTUBaJOOBM HanpOTeHttH H, KpOMC 

toto, 6anbcnoc KomraecTBO xoHUCHrpaTopoB Hanpa^cHMH a uocrax ior«6a Tpy6w. 

TexrawecxaH 3fi«aMa. pcuiacwaH K3o6pcraiHcu. saiunonacroi b yMCHwncHim neraNHHbi ocraTWHOH 
Ac^opMai^m aa chct awnaow Kprraoubt npo^mm n b a ddschhh npo«aniOJWX A«pop^M3M* Tpy6w. 

noeraanttiHan 3afla<ia petnacxew 3a cuct toco, uto b npo^HJttnofl TpytSc. uposuymxmeaao coapHOft, 
BumnRcuuofl c ^aooHHbai oeqemttM npcxpnn^ ooraacno n3o6pereHiao. npo^smb BbnxuiHCH b »A e 
cHMMtrrpHHHofi K0M6HHai9ix H3 Tpcx xanncBHAHwx nonocreft. oopsooeaKHwx H3 TpyfSaoft saroTOBKB. A« H3 
Koropwx conpsntacaioTCH ucxpy 00606 HapynawwH noocpxHocrmm ynmpcHHMx lacTcft c ^opwaspoBaBMew 
uejsny hkmm Tpcxbeft nojiocxw, npn *tom BwyxpcHHMc nooepxHocxK Ray* KanneewA""* nonocxeft 

OOfWOOBaKW BHyTpCHHCH nOBCpXHOCTblO Tpy<5H0fl 3arOTOBKM. HX HapyjKHWC nOBCpXBOCTH <Xlpa30BaHbl 

HapymHoft noeepxHocTfcjo rpytiHoft saroxoBXH, a BHyrpcHHHH noocpxHocrt> nonocm o6pa30BaHa uapymiiofi 
noaepXHOCTtJO xpytfnoH 3aroxoBKn. Hapymitan noaepxHoexb yroii nonocra o6pa3oaaHa BHyTpcuncii 
no eepx3 rocruo Tpy6noft aarxyroBELH. 

B npcAnanaeuoft npoflwibHOft TpyCc fojibuiaH wacn> noBcpxHocni Tpy6w hbohctch «acTbx> onucaHBoft 
oapyjKHocTH. uto 3HanHTcnbH0 yMCHwnaer KOTnwocTOo KOimcHTpaTOB HanpHKCHHH no ucpHMcrpy Tpy6w H 
ycwTKH paaflaHK npo<pwi* u noawmaeT npotmocxb ccmchiw npn pasAanc ipy6 o npoucooc hx nenomaoaamn 
b Ka^ecTBe ruiacrwpeA ppn BOOCTaHoancHiw repuerwiHocTH npn peuoHrc (KScafliiMx kojiohh. Kpowe -roro, 
cHMjaaioTCfl ocrawmuc HanpHmoniH h b csapHou oibc noaic pa^aTO TpyGhi b CKBaxHBC. Tax icax 
coapHoft raoB aaxoRirTCH b oohc uanoft A «4«PMau?iH. a ocxani»Ha« uacrb ncpHvrcrpa (c^opMHpoBaHHbtc 
xamiCBHBHWC noaocm) hmcct nnasawc ncpcxoAW c uanoa xpuosauou. 

nqjHucrp BapyBUoft noBepxHOCTH npo4«HnMiofl Tpy6w hockojiwo 6onunc BHyTpcBHcro ncpMurrpa o6caABoft 
Tpytfbi am coaAaenH h&thtb, a HapyjKHMft onHcaHBMH A HaxirT P Mcmjnc BHyTpeHHcno flnauerpa o<ScaffBaft 
Tpy^bi «na o6ocikwchhh cao6oflHoro cnycaa d cKoajKioiy. 

McnojibsoBaHHC npo^wibBbix Tpy6 b Ka*iocToc nnacrwpcft, ycraHaaraniaewbix a uccrax noBpc=AcoHH 

(TpCBDlHbl. MOCTKaH CXBOOHaH K0 PP 03Kn, ACp^P^B 31 "™ 6 OTBepCTHR H3H0C SI AP-) OtJcaAHbDC KO710HH, 

Hucrr p«A npcwwymccTB no cpaBHcmno c Tp^wx**OHHbam ucroAaMii: hstotobjichhc npopajifeHOft TpyfJbi ro 
csapHofl aaroTOTUi ikxsbojihct 3HaH*rrejibHO cHM3trn» pacxoA" na ee npoioooflCTBo: tbk xaa 
3HamrrenbHaH nacxb nepiacrrpa Tpy6w hbohctoi lacrtio onucaauoa oapymHocT*. yro yMCHbmacr 
KOJiMuecTBo K0Hi;cHrpaTOH. yBcniWMBaeT nnomaAb coiipwxochobckhh npn pa3Aa*ie Me*fly BbmpaaneHBoft 
Tpy6oft n KonoHHOfl u yBerora«BacT HanpHxenui CTpanuoHwi; BoauoMOCTb npnjerasiH npo4«nbHbix 
Tpy6, c^opMnpoBaHHWX b 6ynrw. no3BQJwer coxpaxHTb vpcun peMOBTa. yMeHbcmrrt, paexoft waTcpHanoe m 
aarpaTU npu pcuoirre noap«xA«nRbix ytjacncoB nnacTwp«un K0Re«2M0fl Ahmhw, npoaoBOARTi. pcuoirr b 
CKBamHax Ha 3«awrejibiibix r/iytSaHax, noabicim, Hswpxnccn, n A^o*™ 0 ^ oxp^o»rrsipoBairaoro 
ywacTKa. 

npn ^opMHpoBaKHH 6yirra no npeAnaracwofl npo<t»«nbHOft Tpy6w 3HaHHTOibHO CHraaarrcH npoAonbiiwc 
AC+opuai^m h capy^ocBaHMe Tpyt5u. Tax aaa yKJiaAaa bhtkob npoAOJibHofl TpytSw npoM3BOAHTC« Ha A^ 
onopw ynzMpcKHbcx nacrea aaiuieBUAHkix nonoereii. 

KpoMc -roro. npeAnaracMbdi npo^vtob, hmcct AocTaro^Hyx) KccTR0CTt>, n npa ^opMHpoBaHm 6yirra hc 
npoHcxoAMT cwmw cchcicmh. a npn panMorxc hc Tpc6ycrc« flonojnoiTCJibHbix oncpaunft m o6opyAOBaroiH 
AJiH npaoKH Tpy6w or c*pyMHBaHHH. 

Upwn**™*** Tpy<5a npn MaKCKua/ibHoft KOMnaxTHocni ccmchhh hmcct HairtkxnbinHc paAHycw xpHBHOHW 

(pOpMN CeueiOUl <J>aC0IDiOrO npO^WJIH. A Mew MCIlbUIC KpHBM3Ha <fropMbl CCVtCHHH npO^HJlB. TCM MCHbOJC 

HspacxoAoeaH pecype ruiacTWHocni npn ^o P wobkc npo^ann n CTaHe h npn paaAanc cno a CKBaxHHC tcm 

MCHbUC BCJIHMHHa OCTaTOWlIlJX iianpHweHMfi. 

Ha qeprejice M3o6pamPHu« npocptuiKHaH Tpy6a nonepewoe ccweKue. p A e 1 w 2 - KanneaHAHbie nonocxH. 3 
ceapHofi ujob. ^ 
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n^TT^ JZT^ • PaCI, ° n0 ' lOTnjtX m p """ c cropoHu or BeprMxa^ofl oca chum™ 
"pogrom. ■ Kanneawuoa nonocn 2. pacnonoxaoroa uejxmr nonocmun 1 no n^™,.™ J ™ 

oopaaou. vtoCu caapnoft moo 3 6™ pacnonoMo, Bflojib BqmocanbHoft och cHMMtrpm, npoJtuuT 

rZZL, B *r Pel ° UW n °T"° CTb nQn0C ™ 2 <*P~» "apy^.ofl noe^L^o ^SL^™ 
« uapyxMafl nootpxHocrb arofl no/iocr* BHyrpeHHdi noBepxiKxm*, Tpyfeoft Mnm.au, ' 

npo^OTwyTo rpyCy. nanpxuep. nonocoBoa saroroBO. nonyxjajor cn-vcnom^u oopaaon. 

^^"^Z^^T^'Z^ faimTCB ^ pUOaat "P 0 *""" <"KP»*-x y^oB yorai^eax^r 
»t«WH 10 Tpefiyeunfl reouerpraa npcfrwia nrroooro omanm. ™«jox 

^^^^J^rZL^ ° KanH6pOB ° TOOit """" nV&, Hcnan^y^ B MwrBe 



npo^roibijyio Tpy6y nonyuajOT cneHywn^m ofipaaou. 

1" ^rZT3™^ <? ™ He CBai>HSa,OT "Py^" ^ «»a««pou 89 c TOmi^oft craw, 3 5 m 
"™'"™ a """" 3aT ~ K PJ™y» "Tyfiy a npo^^mpoBowHoM cram npo^K^or B npoA«™™^ 

Banxaun B^^TL^T^ „o ♦opuBpoaamK, ^yx nonoc^a 1, a aaxcw BepnawxbHBao. 

iTlSt^-!^ ^5 ******* AO cootho.dc™* paauepoB B xH. cooTBCTcroyiontHx 60 1 x 57 5 
mu. Hoc™ xamoponx* np» bcoCmwbuoc™ Tpy6a nocrynacr „a ycx^o^y HawroT^^^ 

npo^HnbHa^ rpyCa paautpau* 60.1 x 67.6 uu 6«na BcnomooBaHa ^ peuoirra hcAthhmx ana*™ B 

p^^^^TsTrr^ 0 " 89 - S^TEE^TS* ! 

ZZm^L^ZT?.?! ^ 3TOU ^P eocxuuMrr 28.9 «w D npctanbHoa xpyoc eoqmwr 

B l^r^rr ,iH<KTb ^™™p-™- np- - nc «™ BHynJznr: 

HcnamooBaHHc npo+Habnoa rpyfib. a Kftnecree aaroroeoK unacropeft nna pmom-a oficamn, tov6 
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Claims [Oopuyna H3o6pexcas£Hl: 

ripo4>HJibuaH rpyfa. npcKMytxycToeRHo csapHa*. BfatnanHeHHa* c ^acomcbcu ochchmcu npo4>miH. 
OT-znnajoo^ancfl tcu, mto npo$xcnb BunanHCH d nn^e cuwueTpHWHoft Kow6imanKH H3 Tpex Kaimcai^HbLX 
nonocrcit o6paooDaiaittx hd Tpy&ioA oaroroarcM. a 06 113 Koropwx coopuKacasorcn uzmpy co6ofi 
HapyxHbiMH nocKpxHocmwn yumpaninx «iacTcA c ^opwHpoeajmeu uexny hhuh Tprrbefl nonocm. npw 
3T0M BHy-rpcHHHt noeepxHOCTH fleyx KannecaOTHbcx nonocTeu o6pa30BaHW DHyrpCHHCH noocpxHocTbio 
TpytaoA 3aroroBRM. tcx Hapy wkwc noocpxHOCTM o6pa30BaHbi HapyjsHofl noucpxHocxfaJO rpy6»ofl oaroroBioi, 
a BHyTpcHHHH noocpxHocTb cpc^Hcfl nanocTH otipaooBaiia HapyKHofl nooepxnocTfejo Tpy^HOfl 3apoT0BKW. 
Hapyxtfan noBcpxHocn, yroft nanocrw o6pa3ooana BHyrpamcft nosepxHOCTUO TpyCnoft oaroTOBRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. Ex- 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e M 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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